In this paper, we estimate the impacts on income tax collections of legalizing same-sex marriage. We utilize new individual-level data sources to estimate the federal income tax consequences of legalizing same-sex marriages. These data sources also allow us to estimate the impact of legalization on state income tax collections. We find that 23 states would realize a net fiscal benefit from legalization, while 21 states w ould experience a decline in revenue. The potential (annual) changes in state tax revenue range from negative $29 million in California to positive $16 million in New York. At the federal level, our estimates suggest an overall reduction in revenues, ranging from a potential loss of $187 million to $580 million. Overall, we find that the federal and state impacts are quite modest. We also find that our estimates are only marginally affected by alternative assumptions about how many same-sex couples will choose to marry and which partner will claim any children for tax deduction purposes.
INTRODUCTION
Gays and lesbians have made major efforts in recent years to be accepted into all aspects of mainstream American life. Many of these efforts have centered on winning the right to marry, and same-sex couples have gone to court in several states seeking this legal right. Indeed, public support for same-sex marriage has increased considerably in the last ten years, and most recent polls suggest that a slight majority of Americans now favor legal recognition, even though groups have also organized to vote down or preemptively to ban state recognition. With the repeal of Section 3 of the Defense of Marriage Act (DOMA) by the U.S. Supreme Court in June 2013 (United States v. Windsor), the federal government now defers to the states regarding the classification of "married" and "spouse". Consequently, the federal government now recognizes same-sex marriages for couples residing in states that have legalized same-sex marriage for federal tax and benefit purposes. By the same token, the federal government does not confer legal recognition of unions for couples in states that do not recognize same-sex marriage.
Currently, thirteen states and the District of Columbia recognize same-sex marriages; 1 many more states continue to explicitly define marriage as occurring between one man and one woman only, and most states do not recognize marriages of same-sex couples from other states. In this paper, we estimate the impacts on federal and state income tax collections of legalizing same-sex marriage.
There are many unresolved -and likely unresolvable -controversies surrounding samesex marriages, regarding such issues as the definition of marriage, the meaning of family, the notion of morality, the right of privacy, the influence of religion, and the scope of civil rights.
There are also various economic issues related to marriage. One such economic consequence of allowing same-sex couples to marry is the potential impact on federal and state tax revenue. 2 A change in an individual's filing status from either single or head-of-household to married can sometimes trigger an increase in tax liability, referred to as a "marriage penalty" or a "marriage tax"; under other circumstances, it can lead to a decrease in tax liability (a "marriage bonus" or a "marriage subsidy"). There have been several attempts to estimate these income tax effects, notably by Alm, Badgett, and Whittington (2000) and the Congressional Budget Office (CBO) (2004) , and more recently by Stevenson (2012) . Alm, Badgett, and Whittington (2000) constructed a "representative household" to estimate the federal tax consequences in 1997, and The differences between these various estimates are due to a number of features in the calculations: the differences in time period and the corresponding changes in incomes and tax features over these periods (e.g., 1997 versus 2001 versus 2003 versus 2009) ; the detail of income and other tax-related information (e.g., a representative household versus individuallevel data, standard deductions versus itemized deductions); and, especially, the assumptions about the numbers of same-sex couples and about their likely marriage behavior following legalization. Given the sensitivity of any calculations to income, to exemptions and other tax preferences, to the specific features of a tax code that has changed considerably over time, and to the size of the affected population, it is essential that estimates be based on current and accurate measures of these various factors.
Of some note, these previous studies have largely focused on the impact of legalization on changes in federal individual income tax revenues assuming same-sex marriage is legalized in all states. However, an individual state can choose independently to legalize same-sex marriage, changing the extent to which federal government tax revenues are influenced. Given the large differences in political support for legalization across states, it is likely that state legalization, if it does occur, will be done on a case-by-case basis. Given also that state income tax codes vary significantly, coupled with regional variation of same-sex couple characteristics that also varies significantly, the fiscal impact of same-sex marriage on state budgets seems likely to vary dramatically across states. Also, studies that have examined the overall economic impact within a state have typically found a net benefit to the state. 4 (1998), Kukura (2005a, 2005b) , Badgett et al. (2007) , Badgett et al. (2008) , Sears and Badgett (2008) , Sears, Ramos, and Badgett (2009), Herman, Konnoth, and Badgett (2011) , among others. Many of these studies have been done by researchers at the Williams Institute of the UCLA School of Law (http://williamsinstitute.law.ucla.edu/). 4 For example, see Kastanis, Badgett, and Herman (2012) for analysis of legalization in the State of Washington. These calculations include wedding and tourism expenditures generated by legalization. Again, see the many studies done by researchers at the Williams Institute of the UCLA School of Law.
Calculating the marriage tax/subsidy for heterosexual couples is a surprisingly difficult exercise (Alm & Whttington, 1996) . Calculating the income tax consequences for same-sex couples is even more difficult. The calculation requires information on such variables as the number of gay and lesbian individuals, the number in same-sex relationships, the number in relationships who would marry, and, especially, their income and other tax-related characteristics (e.g., deductions, exclusions, and exemptions). Perhaps because of these difficulties, many previous estimates have tended to rely upon average tendencies generated from various surveys, as captured in a "representative household". Such estimates are useful and make the calculations straightforward. Even so, this approach makes it difficult to generalize beyond these stylized taxpayers.
However, much has changed in the tax landscape and beyond since many of these estimates were first made, and there are now more reliable and more recent data sources that make calculation of the tax/subsidy at the household level possible. We utilize these new data sources to estimate the federal income tax consequences of legalizing same-sex marriages. These data sources also allow us to estimate the impact of legalization on state income tax collections.
Our estimates therefore provide, for the first time, a comprehensive and current look at the federal and state income tax consequences of legalizing same-sex marriage.
We find that 23 states would realize a net fiscal benefit from legalization, while 21 states would experience a decline in revenue; the remaining seven states do not levy income taxes and consequently would not be affected. Of the 13 states that currently recognize same-sex marriage, four are estimated to experience a tax revenue decline, seven are estimated to experience an increase, and the remaining two states do not collect state income taxes. The potential (annual) changes in state tax revenue for all states range from negative $29 million in California to positive $16 million in New York. At the federal level, our estimates suggest a reduction in federal revenue of $187 million to $580 million. Overall, we find that the federal and state income tax effects are very small. We also find that our estimates are only marginally affected by alternative assumptions about how many same-sex couples will choose to marry and which partner will claim any children for tax deduction purposes.
A BRIEF HISTORY OF MARRIAGE TAXES AND SUBSIDIES IN THE UNITED STATES
The individual income tax in the United States was established in 1913, and its treatment of the family has varied over time. In its early years, the basic unit of taxation was the individual, in which each individual was taxed on the basis of his or her income independently of marital status. Because the tax liability did not change much with marriage, the income tax was largely marriage neutral. However, the Revenue Act of 1948 changed the unit of taxation from the individual to the family. With the adoption of income splitting for married couples, couples were now allowed to aggregate and to divide in half their income for federal tax purposes. This change meant that families with equal incomes paid equal taxes. However, because of the progressive tax rates in the income tax, it also meant that a couple's joint tax liability could fall when they married. The Revenue Act of 1948 therefore created the potential for a couple to receive a marriage subsidy.
It was not until the Tax Reform Act of 1969 that a widespread and significant marriage penalty was created for many married couples. The 1969 act established (effective in 1971) a separate tax schedule for single persons that insured that a single person would incur a maximum tax liability of 120 percent of a married couple with equal income. Although the tax schedule for married persons was not changed, the act effectively increased the tax liability of some married tax filers relative to single filers, especially for couples whose partners had similar earnings.
Marriage now could lead to a substantial increase in income tax liabilities for many couples. The 1969 act therefore generated the potential for a significant marriage tax, even though a potential marriage subsidy still existed for some couples.
Over the last 40 years or so, various tax changes have markedly affected the potential for a marriage tax or subsidy. In particular, the Economic Growth and Tax both cut taxes in such a way as to effectively eliminate the marriage penalty for low-income households (Gale & Potter, 2002) . 5 These measures, combined with the remaining potential marriage subsidies/penalties resulting from the tax system, imply that tax liability changes as a result of marriage are extremely sensitive to assumptions about individual earnings and taxable income. If, for example, same-sex couples are comprised of one earner or two earners with very unequal incomes, it is likely that they will gain from being able to file as married, resulting in a decrease in government revenues. If instead same-sex couples are instead comprised largely of equal-earning couples, it is likely that they will pay more when married, resulting in an increase in government revenues. 6 However, recent research has found that many same-sex couples do specialize similarly to hetero-sexual couples, at least when children are present (Black, Sanders, & Taylor, 2007) .
DATA AND METHODOLOGY
We use data from the 2010 American Community Survey (ACS) to estimate the tax consequences of legalization. 7 The ACS is an annual survey conducted by the Census Bureau that is a 1-in-100 random representative sample of households of the overall population in the United States. The Census interviews all members of the household, obtaining information on each individual's annual income from work, social security, public welfare, investments, and other income sources. The ACS also provides information on the age, race, marital status, gender, and number of dependents for each of the persons living under the same household.
Individuals identify themselves by providing their relationship to the head of household.
The ACS compiles information on 2 million individuals, single and married, coupled and living alone. Given that the sample provides a household identifier for each sampled individual, we can identify who in the household is a spouse, a child, a father-in-law, or an unmarried partner. Of special note, when a head of household and an unmarried partner in the same household are identified with the same gender, then the Census suggests that they are a same-sex couple living in cohabitation, so same-sex couples can be identified from head of households who claim an unmarried same-sex partner living with them (Black et al., 2000) . Note that both the 1990
Census and the 2000 Census suffered from a biased estimate of the number of same sex cohabiting couples, resulting from the Census miscoding individuals who identified themselves as married to a same-sex individual. This miscoding was corrected in the 2010 Census following a procedure suggested by Gates and Steinberger (2010) ; see also Gates (2010) . Note also that we are able to identify who in the ACS has an opposite sex unmarried partner, which means they are heterosexual couples living in cohabitation. Of course, the number of same-sex couples who would marry following legalization cannot be known. Some recent studies for individual states (Badgett, Sears, & Kukura, 2005a , 2005b Badgett, 2010 ) assume a more modest 50 percent marriage rate, based upon observed marriage rates in states following legalization in these states. Accordingly, we test the sensitivity of our initial results by using this alternative assumption of a 50 percent marriage rate.
However, it seems plausible that the federal recognition of same-sex marriages will result in higher marriage rates than when only states recognize same-sex marriage. Federal benefits are more comprehensive, and in some cases result in significantly higher tax and legal benefits.
Additionally, the 50 percent estimates are based on the number of couples who marry immediately following legalization or soon after. Given the current uncertainty of state recognition, it is likely that a higher percent of same-sex couples will marry over time as more states legalize same-sex marriages. Furthermore, the overall marriage rate of heterosexuals in the United States is estimated to be between 51 percent (currently married) and 72 percent (ever married) (Cohn et al., 2011) . If we make similar assumptions with respect to the homosexual population, this suggests that over 1 million same-sex couples will marry, far higher than our assumption that 526,452 couples will marry.
Regardless of these considerations, we include estimates that assume a more conservative 50 percent marriage rate, as noted. We also include estimates that assume that even more couples than those living together choose to marry and estimates that assume that same-sex couples marry at the same rate as heterosexual couples. These alternative scenarios are discussed in our sensitivity analysis.
In order to obtain the most accurate estimate of each person's income tax liability, we gather individual-level information on wage income, business and farm income, social security income, dividends, number of children, property taxes, and mortgage payments. 9 Information on annual mean and median earned income by state is in 10 The presence and magnitude of the marriage tax/subsidy depends heavily on the relative wages of the coupled individuals. To that end, couples are classified as a "one-earner household" if only one partner works for wages and as a "two-earner household" if both partners earn wages; two-earner households are further classified as "equal earner" if each partner earns the same gross wage and as "unequal earner" if the gross wages differ. 11 We are grateful to Daniel Feenberg for his help with the NBER TAXSIM calculations.
couple reported having children, we allocated those to the person who claimed the child on the Census (we also estimate the tax revenue changes assuming the higher earner and, separately, the lower earner claims any children in our Sensitivity Analysis section). 12 We then estimate each couple's total liability by adding the liabilities of the two individual filers. Note that we also assume a "head of household" filing status when possible (e.g. single individuals with dependents), allowing some individuals to lower their potential tax liability even further.
Second, we estimate the each couple's tax liability assuming they were allowed to file as a married couple. Instead of leaving the spouse's income and wages TAXIM field empty, we add it to the calculation and change the filing status to "married".
Third, each couple's marriage tax/subsidy is then calculated as the difference between the tax liability as a married couple and the aggregated tax liability found when adding the liabilities as separate filers; a positive number indicates an increase in tax liabilities (e.g., a marriage penalty/tax), and a negative number indicates a marriage bonus/subsidy. The tax revenue consequences at the federal and state levels are obtained by using the corresponding household weights.
As with our sensitivity analysis that examines the impact of different assumptions about the marriage rate of same-sex couples, we also conduct sensitivity analysis on the impact of alternative assumptions about which partner claims any children for tax deduction purposes (e.g., the higher earning partner versus the lower earning partner). All results are discussed in the next section.
ESTIMATIONS Main Results
We first consider the estimates obtained when we assume that all states legalize same-sex marriage and, separately, the estimated tax revenue implications of the states that have already legalized same-sex marriage. We present estimates at the state level and at the federal level; we also present estimates for one-earner couples separately from two-earner couples. Later we examine several alternative scenarios regarding the sensitivity of child allocation for tax deduction purposes and several in which we make different assumptions about marriage patterns of same-sex couples.
Our state-level estimates using individual level data when all states legalize same-sex marriage are provided in Table 3 (aggregate estimates) and Table 4 (weighted average across households); we also present estimates when individuals are assumed to take the standard deduction, even when this increases their tax liability. 13 New York is estimated to gain the most revenue from legalization, ranging from an increase in tax revenue of $10.8 to $15.8 million; in contrast, California is estimated to lose $28.8 million. In total, state governments experience a decrease in income tax collections, but the aggregate impact is small and negative (-$2.6 million to -$18 million). See also Figure 1 for the state patterns.
At the per household level (Table 4) The federal impact of legalization is significantly larger (Tables 5 and 6 and Figure 2 ).
These federal tax revenue consequences are broken down by state, but remember that these estimates represent only the federal income tax liabilities, not the state tax liabilities. Our estimates indicate a reduction in federal tax revenue that ranges from -$187 million to -$475 million (Table 5 ). 14 At the household level (Table 6 ), we estimate an average decrease for samesex couples to be -$316 when individuals are assumed to minimize their tax liabilities; when individuals are assumed to take the standard deduction, the average change in tax liability becomes -$718.
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There is considerable variation across states in the federal income tax consequences. On average, same-sex couples in Connecticut will pay slightly over $1,000 more in federal taxes if they choose to wed, while couples in Pennsylvania will pay about $800 less. If we consider oneearner and two-earner couples separately, one-earner couples will pay as much as $9,100 less in Alaska, but they will pay roughly the same amount in Nebraska before and after marriage.
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Similarly, two-earner couples will see the largest drop in federal tax liability in South Carolina (-$570) and the largest increase in the District of Columbia ($1,400)
Unlike differences in state-imposed state income taxes, federal taxes must treat all individuals the same, so that differences in the per household estimates are a result of differences in family structure, income, and deductions. For same-sex couples in particular, the differential appears to be largely driven by differences in income. In Alaska the average one-earner household earns an average of $100,000 while the average one-earner household in Nebraska earns only $7,500. Consequently, we estimate that one-earner couples in Nebraska will not experience the large reduction in tax liability upon marriage that one-earner same-sex couples in Alaska will experience. Similarly, in South Carolina, the higher earner of a two-earner household earns $56,000 on average while the lower earner earns an average of $21,000. In the District of Columbia, on the other hand, the higher earner earns $113,000 on average while the lower earner earns an average of $62,000. Averaged across same-sex households, those in South Carolina will face a lower tax burden upon marriage due to the low wages of the lower earning spouse.
Note that some care must be taken when we interpret tax revenue changes in states with The estimated spatial distribution of the marriage tax for same-sex couples in the contiguous 48 states is given in Figures 3 and 4 , which depict the weighted average change in households' state income tax liability and federal income tax liability, respectively (averaged across households in each state).
Given the recent Supreme Court ruling that grants same-sex couples who are in marriages recognized by their state to have their marriage recognized by the federal government, we also 17 Unweighted sample sizes for all states are reported in Table 1. estimate the tax liability changes for states that currently recognize same-sex marriage or civil unions. These are a subset of our previous estimations, and are found in Table 7 . Our estimations suggest that the federal income tax revenues will decline by approximately $74.2 million as a result of the recent ruling.
Sensitivity Analysis
We consider several potential scenarios that may alter our aggregate estimates. It is possible that a couples' tax liability may be lowered if someone other than the person who claimed a child on the Census claims the child for tax deduction purposes. 18 We re-estimate the tax consequences assuming that the higher earning partner and, separately, the lower earning partner claims any present children as dependents. The changes in aggregate state and federal tax liabilities are quite modest and can be found in Tables 8 and 9 . The estimated state income tax change increases a bit when the higher earner claims any children (ranging from positive $2.7 million to negative $11.7 million), and decreases when the lower earner claims any children (-$10.3 million to -$26.3 million).
As previously noted, the assumed marriage rate following legalization is unknown.
Similar to Kukura (2005a, 2005b) and Badgett (2010) , we have also estimated the revenue impacts when we assume that only 50 percent of co-habiting same-sex couples marry if allowed (rather than assuming that all co-habiting couples marry if allowed).
This alternative assumption halves our estimates to an even more modest reduction of $1.3 million to $9 million for states and -$95 million to -$237 million for the federal government. It is also plausible that couples who face large penalties may choose to marry at a relatively lower rate than couples who do not face large penalties. The range of subsidies/penalties faced by households at the state level and federal level are provided in Table   10 . At the high end, some couples face a federal tax liability increase of over $15,000 in
Massachusetts while some couples in Delaware would face a federal tax liability reduction of almost $19,000. At the state level, the largest reduction in state tax liability is almost $6,000 for some couples in Hawaii and the largest increase in state tax liability is over $12,000 for some couples in New York.
If we assume that couples who would face a federal tax liability increase of over $5,000
would not marry if allowed, then both federal and state income tax revenues would experience an aggregated reduction. The reduction in federal income tax revenue would be approximately $303.5 million (a drop of an additional $116.4 million) while the reduction in aggregated state tax revenues would be around $15.7 million (an additional $5.4 million), summarized in Table   11 , columns 2 and 3. Column 1 in Table 11 details the marriage tax of the 95 th percentile for couples in every state. For the majority of states this falls well below the $5,000 mark, suggesting that the majority of couples would still marry if indeed an increase of $5,000 would entice these couples not to marry. If a change in tax liability less than $5,000 would deter marriage, the net negative influence on federal income taxes would increase.
However, given the large size of the increased tax liability faces by these couples in particular, imposing this restriction does change the number of states that contribute a net positive change to the federal income tax. For the original estimates Arkansas, the District of Columbia, Delaware, Hawaii, Minnesota, New Jersey and Wisconsin were estimated to have couples paying a net positive average increase in federal income tax. Dropping couples whose federal income tax liability increased by more than $5,000 eliminates Arkansas, the District of Columbia, Hawaii and Minnesota from this statistic.
The estimated change in state income tax revenue if these couples are assumed to not marry is detailed in column 3 in 
CONCLUSIONS
The income taxes paid by same-sex couples are one of many potential effects of legalizing same-sex marriage. We provide updated estimates of potential federal government revenue changes using current and individual-level data. We also consider the potential impacts on state government income tax collections of legalization.
Overall, we find quite modest impacts on state budgets, on federal collections, and on per household liabilities. In total, states are estimated to gain on an annual basis between $6.7 million and $23.7 million in additional state income tax under the most plausible set of assumptions, but may generate as much as $48 million or as little as $3 million. New York is projected to experience the largest increase in additional tax revenues ($12 million), while
California will experience the least (-$21 million). Same-sex couples in Ohio will pay the largest state per household marriage penalty ($380), while couples in California will receive the largest subsidy (-$272). In all, we estimate that 31 states will gain additional income tax revenues, 12
will lose, and seven will experience no change. At the federal level, our estimates range from an annual gain of $5.7 million to an annual loss of -$315.8 million. For both the state and federal tax liability changes, the distribution of the effects varies significantly across the states. Again, however, the effects are small.
Our estimates are of course dependent upon the many assumptions that we necessarily made: on the number of gay and lesbian individuals, the number in relationships, the number in relationships who would marry, their labor supply responses, and their income and use of tax preferences. We have considered several alternative scenarios, and generally found our base estimates to be only marginally affected. Behavioral changes, if any, will also influence our estimations. For example, if as a result of marriage same-sex couples have more children, then this will increase the available deductions, decrease federal income tax revenue, and also reduce any projected gain to many states. Similarly, an increased probability of homeownership by married same-sex households will increase deductions and reduce taxable income further.
Although marriage taxes/subsidies have been shown to have a small impact on the probability of marriage (Alm & Whittington, 1997) , it is possible that those couples who would see an increase in their tax liability will choose to remain unmarried.
Even though these revenue effects in the aggregate are typically modest, individual couples may still experience large changes in their income tax liabilities simply from a change in legal marital status. Any such changes in taxes do not need to occur, and are entirely dependent on how the tax law defines the unit of taxation (Alm, Dickert-Conlin, & Whittington, 1999 ). An income tax system that defines the unit as the family will exhibit the types of changes in tax liabilities that we have calculated here. In contrast, in a tax system that makes the individual the unit of taxation, a couple's tax liability will not change simply because of a change in legal marital status. Indeed, the dominant current practice in income tax systems around the world is to designate the individual rather than the family as the unit of taxation (Alm & Melnik, 2005) . Given the enormous, and increasing, range of "family" types in the United States -traditional singleearner households with a stay-at-home spouse, two-earner families, non-marital cohabitation among opposite and same-sex couples, extended families, unrelated individuals living togetherit may well be time to recognize that the tax laws of such a diverse society should treat all families the same. The choice to make the individual the unit of taxation would ensure that tax liabilities are independent of legal marital status. The recent legal cases regarding same-sex marriages make it even more pressing that this choice be addressed. 194, 743, 666, 315, 207, 600, 900, 000 11, 300, [0] [1] [2] [3] [4] [5] [6] [7] [8] 173, 400, 300, [0] [1] [2] [3] [4] 642, 477, 315, 600, [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] 638, 900, 294, 100, 000 27, 829, 800, [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] 700, 418 103, 531, 994, 696, 374, 129, 125, 168, 806, 473, 874, 642 3, 394, 129, 311, 200, [0] [1] 319, 637, 816, 912, 796, 175, 199, 326, 211, 674, [290] [291] [292] [293] [294] [295] [296] [297] [298] [299] [300] [301] 599, 182, 745, 103, 858, 798 ,384 Texas -14,800,000 -18,100,000 4,694,944 -13,800,000 -9,945,216 -31,800,000 194, 602, 252, 551, 485, 328 61, 669, 735, 769, 293, 619, 056, 400, [0] [1] [2] [3] 672, 615, 600 760, 519, 971, 900, 259 173, 509, 024, 219, 515 2, 814, 360 1, 919, 101, 588, 233, 992 69, 663, 302, 153, 697, 799 Note: State numbers over $10 million have been rounded to the nearest $100,000
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Federal Revenue State Revenue
Notes: (a) These are obtained by dropping all those couples for whom the Census has allocated their marital status, and using household weights 
